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(57) ABSTRACT

In a gasket which 1s installed to an installation groove
provided in one member of two members facing to each
other and comes 1nto close contact with the other member,
and has a seal projection coming into contact with a groove
side surface of the installation groove, and provided over a
whole periphery of the gasket 1n a side surface of the gasket,
a concavity 1s provided 1n a part on a circumierence of the
gasket in the side surface of the gasket, for venting air when
the gasket 1s 1nstalled to the installation groove. The con-
cavity 1s formed into a shape having a predetermined
curvature 1 a longitudinal direction of the gasket. The
gasket can prevent the pressing resistance at a time of
installing the gasket from being enlarged, and prevent the
gasket from floating up from the installation groove due to
the spring back of the sealed air.

2 Claims, 4 Drawing Sheets
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1
GASKET

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage Application of
International Application No. PCT/IP2015/067225, filed on
Jun. 16, 2015, and published 1n Japanese as WO 2016/
006393 Al on Jan. 14, 2016. This application claims priority
to Japanese Application No. 2014-139554, filed on Jul. 7,
2014. The entire disclosures of the above applications are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a gasket which 1s a kind
of a sealing device according to a sealing technology. The
gasket according to the present invention 1s used, for
example, as a gasket for a power control unit such as an
inverter.

Description of the Conventional Art

A case of the power control unmit such as the inverter which
1s, for example, used in an electric vehicle 1s frequently
molded by a press molding or a cast molding (an aluminum
die casting). In this case, a dimensional tolerance 1s great 1n
an 1nstallation groove which nstalls the gasket, and a Iid
side, and there may accordingly be an obstacle 1n a sealing
performance achieved by the gasket.

Consequently, 1n recent years, there has been proposed a
gasket 31 which 1s installed to an installation groove 63
provided 1n one member 61 of two members 61 and 62
facing to each other and comes into close contact with the
other member 62, wherein the gasket 51 1s provided 1n a side
surface of the gasket 51 and over a whole periphery of the
gasket 51 with a seal projection 52 which comes into contact
with a groove side surface 635 of the installation groove 63
Japanese Unexamined Patent Publication No. 2013-40673
(FIG. 3), as shown in FIG. 4.

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

However, 1n the gasket 51 mentioned above, since the seal
projection 52 comes into contact with the groove side
surface 6356 of the installation groove 63 over a whole
periphery thereot, air 1s sealed 1n a space A between the
gasket 51 and a groove bottom surface 63a when the gasket
51 1s 1nstalled to the installation groove 63. Theretfore, there
tends to be generated such problems that a pressing resis-
tance at a time of installing the gasket 1s enlarged, and the
gasket 51 floats up from the installation groove 63 due to a
spring back of the sealed air.

The present invention 1s made by taking the above points
into consideration, and an object of the present invention 1s
to provide a gasket 1n which the air 1s hard to be sealed in
the space between the gasket and the groove bottom surface
when the gasket 1s installed to the installation groove,
thereby preventing the pressing resistance at a time of
installing the gasket from being enlarged, and preventing the
gasket from floating up from the installation groove due to
the spring back of the sealed arr.

Means for Solving the Problem

In order to achieve the object mentioned above, a gasket
according to a first aspect of the present invention 1s a gasket
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which 1s installed to an installation groove provided 1n one
member of two members facing to each other and comes 1nto
close contact with the other member, the gasket having a seal
projection which comes into contact with a groove side
surface of the installation groove, the seal projection being
provided over a whole periphery of the gasket in a side
surface of the gasket, wherein a concavity 1s provided 1n a
part on a circumierence of the gasket in the side surface of
the gasket, the concavity being provided for venting air
when the gasket 1s mstalled to the installation groove.

Further, a gasket according to a second aspect of the
present invention 1s the gasket described in the first aspect
mentioned above, wherein the concavity 1s formed nto a
shape having a predetermined curvature in a longitudinal
direction of the gasket.

Further, a gasket according to a third aspect of the present
invention 1s the gasket described 1n the first or second aspect
mentioned above, wherein the seal projection 1s provided on
cach of an i1nner peripheral surface and an outer peripheral
surface of the gasket, and the concavity 1s provided on each
of the mnner peripheral surface and the outer peripheral
surface of the gasket in correspondence to the seal projec-
tion.

Furthermore, a gasket according to a fourth aspect of the
present invention 1s the gasket described 1n the third aspect
mentioned above, wherein a plurality of the seal projections
are provided on the inner peripheral surface and the outer
peripheral surface of the gasket and are formed into a
mutually facing trough portions between the adjacent seal
projections, and the concavity 1s provided in such a manner
as to satisty a relationship w,zw,>w,', and w,>w,>w,', 1n
which w, 1s a width between a leading end portion of the
inner peripheral side seal projection and a leading end
portion of the outer peripheral seal projection at a gasket
circumierential position where the concavity i1s not pro-
vided, w, 1s a width between a root portion of the inner
peripheral side trough portion and a root portion of the outer
peripheral side trough portion, w,' 1s a width between the
leading end portion of the mner peripheral side seal projec-
tion and the leading end portion of the outer peripheral side
seal projection at a gasket circumfierential position where the
concavity 1s provided, w,' 1s a width between the root
portion of the inner peripheral side trough portion and the
root portion of the outer peripheral side trough portion, and
W, 15 a groove width of the installation groove.

In the gasket according to the present invention which 1s
provided with the structure mentioned above, the concavity
1s provided 1n the part on the circumierence of the gasket 1n
the side surface of the gasket, and the concavity vents air
when the gasket 1s installed to the installation groove.
Theretore, the air between the gasket and the groove bottom
surface 1s discharged out of the concavity.

Although the shape of the concavity i1s not particularly
limited, there i1s fear that the formation of the concavity
alflects an 1nstallation attitude of the seal projection since the
seal projection 1s provided on the side surface of the gasket
in conjunction with the concavity. In order to devise the fear,
the concavity 1s preferably formed into the shape having the
predetermined curvature in the longitudinal direction (the
peripheral direction) of the gasket. A change of a compres-
s1on stress applied to the seal projection 1s uniformized by
applying the curvature as mentioned above, so that 1t is
possible to inhibit disorder from being generated in the
installation attitude. The concavity 1s formed 1nto a smooth
circular arc outer appearance since the concavity has the
curvature 1n the longitudinal direction of the gasket, and the
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circular arc outer appearance 1s viewed as a part of a gasket
planar shape when the gasket 1s seen from one side 1n a
height direction thereof.

The seal projection may be provided on each of the inner
peripheral surface and the outer peripheral surface of the
gasket. In this case, the concavity 1s also provided on each
of the mmer peripheral surface and the outer peripheral
surface of the gasket in correspondence thereto.

Further, a plurality of seal projections may be provided on
cach of the mner peripheral surface and the outer peripheral
surface of the gasket. In this case, the concavity may be
considered to be formed into the following shape. The
mutually facing trough portion 1s formed between the seal
projections which are adjacent to each other.

More specifically, the relationship w,=zw.,>w,", and
wo>W,>W,!' 18 satisfied, 1n which w, 1s the width between the
leading end portion of the mner peripheral side seal projec-
tion and the leading end portion of the outer peripheral side
seal projection at the gasket circumierential position where
the concavity 1s not provided, w, 1s the width between the
root portion of the inner peripheral side trough portion and
the root portion of the outer peripheral side trough portion,
w, ' 1s the width between the leading end portion of the inner
peripheral side seal projection and the leading end portion of
the outer peripheral side seal projection at the gasket cir-
cumierential position where the concavity 1s provided, w,' 1s
the width between the root portion of the inner peripheral
side trough portion and the root portion of the outer periph-
eral side trough portion, and w, 1s the groove width of the
installation groove. In this structure, since the concavity
depresses the trough portion between the seal projections 1n
the part on the circumierence as well as depressing the seal
projection 1n the part on the circumierence, the gasket 1s
formed 1nto such a shape as to be narrowed 1n a groove width
direction in the part on the circumierence as a whole thereof.

Therefore, 1t 1s possible to further stabilize the installation
attitude of the seal projection.

Eftect of the Invention

The present invention achieves the following effects.

More specifically, in the present invention, since the air 1s
discharged by the concavity as described above, the air 1s not
sealed between the gasket and the groove bottom surface
when the gasket 1s installed to the installation groove.
Therefore, 1t 1s possible to prevent the pressing resistance at
a time of stalling the gasket from being enlarged due to the
sealed air, and prevent the gasket from tloating up from the
installation groove due to the spring back of the sealed air.
Further, the installation attitude of the seal projection can be
stabilized by defining the shape of the concavity.

BRIEF EXPLANATION OF THE DRAWINGS

FIGS. 1A, 1B, 1C and 1D are views showing a gasket
according to an embodiment of the present invention, 1n
which FIG. 1A 1s a plan view of the gasket, FIG. 1B 1s a
partly enlarged plan view of the gasket and shows a portion
B in FIG. 1A 1 an enlarged manner, FIG. 1C 1s a partly
enlarged cross sectional view of the gasket and shows a
cross section along a line C-C i FIG. 1A 1n an enlarged
manner, and FIG. 1D 1s a partly enlarged cross sectional
view ol the gasket and shows a cross section along a line
D-D 1 FIG. 1A 1n an enlarged manner;

FIG. 2 1s a cross sectional view of a substantial part and
shows an installed state of the gasket;
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FIGS. 3A and 3B are partly plan views of a gasket
according to the other embodiment of the present invention;
and

FIG. 4 1s a cross sectional view ol a substantial part and
shows an 1nstalled state of a gasket according to the prior art.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The following embodiments are included 1n the present
invention.

(1) An air vent 1s provided 1n a part of the gasket, the air
vent having a width of a side face projection (a seal
projection) which 1s made smaller than the groove width.
The air vent 1s preferably structured such that the width of
the side face projection 1s depressed with a curvature
between R3 and R20 in the longitudinal direction of the
gasket, more preferably with a curvature between RS and
R15. The change of the compression stress applied to the
side face projection 1s uniform by the provision of the
curvature, and 1t 1s possible to suppress the disorder of the
installation attitude at a position of the air vent.

(2) It 1s possible to suppress the sealing of the air at a time
of mnstalling the gasket by the provision of the air vent 1n the
present gasket, and an installing workability 1s improved.

EMBODIMENTS

Next, a description will be given of embodiments accord-
ing to the present invention with reference to the accompa-
nying drawings.

FIGS. 1 and 2 show a gasket according to an embodiment
of the present mvention. The gasket 1 according to the
embodiment 1s structured such as to be stalled to an
installation groove 63 which 1s provided 1n one member (for
example, a case of a power control unit such as an inverter)
61 of two members facing to each other, and come 1nto close
contact with the other member (for example, a case lid of the
power control unit such as the inverter) 62, and 1s con-
structed as follows.

More specifically, the gasket 1 1s molded by a predeter-
mined rubber-like elastic material, and 1s formed 1nto an
approximately rectangular frame in 1ts planar shape as
shown 1 FIG. 1A.

Further, the gasket 1 1s provided with a gasket main body
portion (a gasket base portion) 2 1n which one end (a lower
end) 2a 1n 1ts height direction (a vertical direction) comes
into close contact with a groove bottom surface 63a of the
installation groove 63 1n an installed state, and the other end
(an upper end) 26 1n the height direction comes 1nto close
contact with the other member 62, as shown 1n FIG. 2. A first
seal projection 3 and a second seal projection 4 coming 1nto
close contact with a groove side surface 635 of the instal-
lation groove 63 1n the installed state are provided side by
side 1in the gasket height direction on an mner peripheral
surface 1n a side surface of the gasket main body portion 2,
and a third seal projection 5 and a fourth seal projection 6
coming 1nto close contact with a groove side surface 635 1n
an opposite side of the 1nstallation groove 63 1n the installed
state are provided side by side in the gasket height direction
in the same manner on an outer peripheral surface in the side
surface of the gasket main body portion 2. Each of the seal
projections 3, 4, 5 and 6 1s provided over a whole periphery
of the gasket 1. Further, a relatively depressed trough portion
7 1s provided between the first and second seal projections
3 and 4, a relatively depressed trough portion 8 1s provided
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between the third and fourth projections 5 and 6, and these
trough portions 7 and 8 are also provided over a whole
periphery of the gasket 1.

The gasket main body portion 2 1s formed into a shape
which 1s symmetrical 1n a gasket width direction (a lateral
direction), and the first seal projection 3 in the inner periph-
eral side and the third seal projection 5 1n the outer periph-
eral side, and the second seal projection 4 in the inner
peripheral side and the fourth seal projection 6 1n the outer
peripheral side respectively form pairs and are respectively
formed 1nto the shapes which are symmetrical 1n the gasket
width direction. As a result, the gasket 1 1s formed into a
shape which 1s symmetrical in the gasket width direction as
a whole. However, they are not necessarily formed into the
symmetrical shapes.

Since each of the one end 2a and the other end 26 of the
gasket main body portion 2 1s formed 1nto a lip shape, the
gasket main body portion 2 1s formed nto a rectangular
cross sectional shape, a first end face coming into close
contact with the groove bottom surface 63a of the installa-
tion groove 63 1s itegrally formed 1n one end surface (a
lower end surface) 1n the height direction of the gasket main
body portion 2, and a second end face lip coming into close
contact with the other member 62 1s integrally formed 1n the
other end surface (an upper end surface) in the height
direction, on the assumption that these ends are a different
constituting element from the gasket main body 2.

A concavity 10 1s provided 1n a part on a circumierence
of the gasket 1n the side surtace of the gasket 1 for providing
an air vent when the gasket 1 1s installed to the installation
groove 63. Since the seal projections 3, 4, 5 and 6 are
respectively provided on the inner peripheral surface and the
outer peripheral surface of the gasket as mentioned above 1n
the embodiment, the concavity 10 1s provided on each of the
inner peripheral surface and the outer peripheral surface of
the gasket 1 1n correspondence thereto, and the concavity 10
in the inner peripheral side and the concavity 10 1n the outer
peripheral side are provided so that theiwr circumierential
positions coincide with each other. Further, as shown 1n FIG.
1A, the concavities 10 are provided at about six positions 1n
a linear portion of the gasket 1 which 1s formed into a
rectangular flat surface.

As one position of the concavity 10 1s shown 1 FIG. 1B
in an enlarged manner, each of the concavities 10 1s formed
into a shape which has a predetermined curvature in a gasket
longitudinal direction, that 1s, formed into a curved shape so
as to be connected smoothly to a linear portion. A magnitude
of the curvature 1s preferably set between R3 and R20, and
turther preferably set between R5 and R1S5. Since a change
ol a compression stress applied to the seal projections 3, 4,
5 and 6 1s uniform by applying the curvature to the concavity
10 as mentioned above, 1t 1s possible to suppress disorder of
an 1nstallation attitude at a position where the air 1s vented.
If the curvature 1s smaller, the air can not be smoothly vented
at a time of installing. On the other hand, 1t the curvature 1s
too large, the close contact between the seal projections 3, 4,
5 and 6 and the groove side surface 1s deteriorated at more
positions, and this structure 1s not preferable.

Further, the concavity 10 1s provided 1n such a manner as
to satisiy the following relationships:

()

W(EWoo W

(b)

in which w, 1s a width between leading end portions of the
first and second seal projections 3 and 4 in the inner
peripheral side and leading end portions of the third and
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6

fourth seal projections 5 and 6 1n the outer peripheral side at
a gasket circumierential position where the concavity 10 1s
not provided, w, 1s a width between a root portion of the
inner peripheral side trough portion 7 and a root portion of
the outer peripheral side trough portion 8, w,' 1s a width
between the leading end portions of the first and second seal
projections 3 and 4 in the mnner peripheral side and the
leading end portion of the third and fourth seal projections
5 and 6 1n the outer peripheral side at a gasket circumfier-
ential position where the concavity 10 is provided, w,' 1s a
width between the root portion of the inner peripheral side
trough portion 7 and the root portion of the outer peripheral
side trough portion 8, and w, 1s a groove width of the
installation groove.

In the gasket 1 having the structure mentioned above, the
concavity 10 1s provided 1n a part on the circumierence of
the gasket 1 in the side surface of the gasket 1, and the
concavity 10 vents air when the gasket 1 1s mnstalled to the
installation groove 63. As a result, 1t 1s possible to discharge
the air between the gasket 1 and the groove bottom surface
63a out of the concavity 10 when the gasket 1 1s installed to
the mstallation groove 63. Therefore, the air 1s not sealed
between the gasket 1 and the groove bottom surface 63a
when the gasket 1 1s installed to the installation groove 63.
As a result, 1t 1s possible to prevent the pressing resistance
at a time of 1nstalling the gasket from being enlarged due to
the sealed air, and prevent the gasket 1 from floating up from
the installation groove 63 due to the spring back of the
sealed air.

Further, since the concavity 10 1s formed into the shape
which has the predetermined curvature 1n the gasket longi-
tudinal direction and 1s provided so as to satisiy the expres-
sions (a) and (b) mentioned above in the gasket width
direction, 1t 1s possible to stabilize the 1nstallation attitude of
the seal projections 3, 4, 5 and 6, and further stabilize the
installation attitude as a whole of the gasket 1.

The concavities 10 which are adjacent to each other 1n the
gasket longitudinal direction are preiferably arranged at
intervals between 20 and 80 mm, and further preferably
arranged at intervals between 30 and 60 mm. If the intervals
between the concavities 10 are smaller, the close contact
between the seal projections 3, 4, 5 and 6 and the groove side
surface 635 1s deteriorated at more positions, and this
structure 1s not preferable. On the other hand, the intervals
are larger, the air can not be smoothly vented at a time of
installing.

Further, in the embodiment mentioned above, the con-
cavity 10 1s provided in the linear portion of the gasket 1,
however, the concavity 10 may be provided in the curved
portion of the gasket 1. In this case, as shown by a portion
E 1 FIG. 3A, it 1s preferable for stabilizing the installation
attitude of the gasket 1 to set the curvature of the concavity
10 1n the mmner peripheral side smaller than the curvature of
the concavity 10 in the outer peripheral side.

Further, as shown in FIG. 3B, the concavity 10 in the
inner peripheral side and the concavity 10 in the outer
peripheral side may be deviated from each other in the
gasket longitudinal direction.

Further, since the air within the installation groove 63 1s
discharged (extruded) little by little to the external portion of
the installation groove 63 from the concavity 10 1n the
course of installing the gasket 1 to the 1nstallation groove 63,
the concavity 10 may be structured such as to be no longer
in use and be closed at a time point that the gasket 1 1s finally
installed to the installation groove 63. Therefore, 1n this
case, the seal projections 3 and 5 come into contact with the
groove side surface 6356 of the installation groove 63 with
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the leading end portions of the seal projections 3 and 3 at the
gasket circumierential position where the concavity 10 1s not
provided, and also come into contact with the groove side
surface 635 of the installation groove 63 even with the
leading end portions of the seal projections 3 and 5 at the
gasket circumierential position where the concavity 10 1s
provided, that 1s, the seal projections 3 and 5 come 1nto
contact with the groove side surface 635 of the installation
groove 63 over the whole periphery of the seal projections
3 and 5, 1n a state in which the gasket 1 1s 1nstalled to the
installation groove 63 and 1s compressed 1n the groove width
direction. Therefore, according to the structure mentioned
above, since the seal projections 3 and 5 come into contact
with the groove side surface 6356 of the installation groove
63 over the whole periphery, the air within the installation
groove 63 can be discharged without deteriorating the instal-
lation stability of the gasket 1 and the contact stability of the
gasket seal surface.

What 1s claimed 1s:

1. A gasket which i1s installed to an installation groove
provided 1n one member of two members facing to each
other and comes 1nto close contact with the other member,
the gasket comprising:

a seal projection which comes into contact with a groove
side surface of said installation groove, the seal pro-
jection being provided over a whole periphery of said
gasket 1 a side surface of said gasket,

wherein a concavity 1s provided 1n a part on a circumier-
ence of said gasket in the side surface of said gasket, the
concavity being provided for venting air when said
gasket 1s 1nstalled to said installation groove,
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wherein said seal projection 1s provided on each of an
inner peripheral surface and an outer peripheral surface
of said gasket, and said concavity 1s provided on each
of the mner peripheral surface and the outer peripheral
surface of said gasket in correspondence to the seal
projection,

wherein a plurality of said seal projections are provided
on the mner peripheral surface and the outer peripheral
surface of said gasket and are formed 1nto a mutually

facing trough portions between the adjacent seal pro-

jections, and
wherein said concavity 1s provided 1n such a manner as to
satisly a relationship w,zw,>w,' and w,>w,>w,', 1n
which w, 1s a width between a leading end portion of
the mner peripheral side seal projection and a leading
end portion of the outer peripheral seal projection at a
gasket circumierential position where said concavity 1s
not provided, w, 1s a width between a root portion of
the iner peripheral side trough portion and a root
portion of the outer peripheral side trough portion, w,'
1s a width between the leading end portion of the inner
peripheral side seal projection and the leading end
portion of the outer peripheral side seal projection at a
gasket circumierential position where said concavity 1s
provided, w,' 1s a width between the root portion of the
inner peripheral side trough portion and the root portion
of the outer peripheral side trough portion, and w, 1s a
groove width of said installation groove.
2. The gasket according to claim 1, wherein said concav-
ity 1s formed 1nto a shape having a predetermined curvature
in a longitudinal direction of said gasket.
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